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Hk*§£ 1K£*)1 7flAlt»-cf. ^* r # ^^(atomic layer 

deposition: ALD) °l-g-*H uV£*ll 7)^2] ^i»^ofl ^i^* ^#^1 ?1 Jl 

^*}# 3^ ^8* #4 ^*Kr ¥^ M-0]E^-0lH.^-g- ^ ^#O.SAi 

4. oH, q-o] e ^olc^4 Aj-7] E^^l^ ^q.^ ^^^j. Hj^^fl ^.g. 

*«tfHH <>U]*=(in-situ)S ^*]*k ^ o^cf. 

£ 8 
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^S.^] {Method For Manufacturing Semiconductor Devices} 



4i7>^ «<HH 7 A°-3-, ^ ^Ml*>7fl^ JL #;*>«1 (aspect 

ratio)^ ^ M-olH5}ol^(WN)#^- €t>>^ ^ ^ofl o)§}) 
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S-i H^l^E^ 4i^i/=5fl^l^ a>o]2: TflolH Al^sf =4? ti^o] /HS-o] 

5^. **\, ^7} ^ «ti^ a^o] ^ . -3=^5)13^ aijlom tiloV^( via 
hole)^ (aspect ratio)7> ^7}-s}B.S. 7}^°\ #e| 7]^ ^^(physical vapor 

deposition: PVD) #7] ^£-°lM- *l°r€"i- ej^3l^o_S. ^^d] ^Tfl^H o] 

SS^. ^d\) ^o] > o]e^V ^afl^^ ^-4*>7l ^*fl ^ sflAj ^ y o v ^°l ^S. a> 

-8-3 °1 ^, #7l ^ wfl^l ^ U-^^- SJ-^ 7}^ ^(chemical vapor deposition: 

-g- 71^1 <£f}( chemical mechanical polishing: CMP) -g-^H ^Sfl #7] agjfoli} u]o>^ 

iflo)]^ U-7H ^sM^JL #7l a«o|i} Aj-ofl ^p]- Hfl ^o. ^ 

SRr ^o}tf. oie^ ^ l-^ZL(plug) tVcf. 71^0]^ Cf^^ 

*ti^* ^#^l7l^ , #7l ^ ^1 ^^f^ ^#1- ^*ti ^r-i- ^ 

tH^l ^°asl^ WF 6 7>i^ (Fluorine) 7^^# ^a]^ 

^ 3^ «^l*>al SEtr Ti ^&)a>o]je.1- tg ^ ^«fl ^-71 €-^*°ll « Ti/TiN # 

* ^#a1^t^. a o v 7 ] n]o\&.$] ^.f t ti]o>^^ ^ ^ofl Aj- 7l wlo^ofl Ti/TiN f^l^- 

^-^ ^#2] ig^ofl a>-§-£)^ i^Ei^ofl o}^. TiW, ^E^cHl filtr Ti/TiN, 

7l^*Hl ^tr TiN, ^^E^oll WN -§-°l ^3. A>-g- 
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^Jl, S-^ ^ £ ##S>7} °H^olcf. oil- ^7]^ 3^ ^ 

(nucleation) ^HH^ nv^ofl 3. ^o] ^^1^9J e^^o} ^6\] 3. z- JL> 

3# *H1 ^r-^^ WF 6 7}i£] (Fluorine) v-fl-f-^. 
^ ^r#* ^ m*}7) ^f-°ltr. 

<6> ^efloi]^ s a>o]^^ ^ ^jjjE^ofl Sltr Ti/TiN %-o) ^r^o_S. A>-g-s] 

Jl, 1-^ IMPCionized metal plasma)-Ti/CVD-TiN ^-^o.^ 

<7> ^, r^5t) E-| ^ <H] Ti/TiN ^*Hr «o V ^°flAi^ £ l<Hl £1 H>«4 ^-o] , 

ti>£^l 71^(10)^ ll^Kll)^ ^-^^(12)^1 2.^s]^-(A)ofl^i #7l Ti/TiN #(13)2] ^ 

^ ?1^el^7> !-3£<5>J2.^ _$.tH*3 (overhang) ^#°1 t^W. J£tr #7l €-^*(12)£] ^ 
2.^e|^H Ti #°1 2^#s)7l jels #7l ^^^1^(15)^: 3#^r H^H^ ^f- 
(volcano defect)* IHM^ 7}^o) ^4. zlbIji, #7l ^*(12)2] #7l Ti/TiN #(13) 

2] ^^^^7^ ^ ^0£S #7l ^31#(15H SJ^l °fl^5l^ #71 

(12) *1 ^?_>°J iol^( V0 id)7> ^s:>7l ^5^, ol&|tb <« §<H 0.18 11 

m °]*}S. nl^flsl-S)^ a>£^l i*Hlfe 7} 2} 2}-§-*}7l o^*}. 
<s> #7l IMP( ionized metal plasma)-Ti/CVD-TiN ^#£.3. a}-§-^ H 0 v ^°fl A i^ 

£ 2<H] 5*1^ H><q. ^ol ( Ti #(23)^1 tiVH^l 71^(10)^1 ^<a^-(ll)^l €-^#(12)21 
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#^(CHH Ti #(23)21 ^ A*\AAA t^slES ^£^(11), ^s^M-^) 33- 

<9> S £^. > TiN #(25) o] a o v 7 ) Ti ^(23) ^6\] 3^-7l#^(CVDH A$\ 3#€ ^ #2^1- 

^^TrUl, ojnfl, # 7 ) ^EM^(12)^ <^ ^^(D)om- ^1-71 3-eH*(12)^) 7^ ^^(E)ofl^ 
TiN #(25) o] ^tfaj oj= felxp} ^ &°.q-, ^A^AA ^j^l^^l #7l 

(12)^ =%i*(FHH TiN #(25) o] 7] A ^A^A ^e]Sl^l ^H.^ ^7}^-^d\] o) 

*V 3.^^(12) ofl^ uflofl ^7l Ti/TiN #°1 ^ ^#iL^o} ^^.o. ^^^1 ^ 

cf. ZL ^4, #^^21 ^SLS. ^7] ^(F)d\)AA TiN #(25)£r ^-Efl7l- #^*> 

±L l-^l-i: A*& ^"-R-W. 7>7^JI, ^-^ ^#^ #^ OV 

S?-* 7>^^.J1 q-cj.71- #7] ^^l-(12)ofl nfl^ ^^-(^j <£3g)<£) ^ wj-sfl -f-ulf 

AA 0 4^A A^ A 3 A ^Ji SEtl ^r-£^l ^7>^ 7>*|^- 

^ ^cf. ^M^l^r &^7> tiVs^l i*Hl *]^3<y Q°-AA Q°-A # 

<H 0.13um oj^s Dl^]^^ til-t^l di^HH^ tfl^ %SLsL *\)^&A. 

<10> Cl^-Ol, ^Eflo^ o_ ^ ^#* 3#tb ^1 «V£^ 7]^ ^JE^ t}-g- A 

y]S ol^5]7l afl-g-o]} tiV^^j ^l^l-El]7l- ^ ^^A ^31# A H 

ofl ol^-^oiq- 7}<£ ^S^o] ^^5l7] ^Jl ZL ^A ^ 7^% ^A 7>7^^7l ^A. 

<U> A 3 #Hfl « 0 V^^ §-^1^* _H3*H 1- E ^3! M-°lMB)-olJE.(WN) #°1 -f^*V # 
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<12> Oj-eM, £ -H ^ Dj^l S^o^o} ^ ^IM- 7^*1^ o. 

5L*1 Sh51*f| y^l^^cfl oirf. 



<15> o]sf ^ JS-^-g. ^s>7l ^ t^l S]^ tiV£*fl ^2: aV£^ 7] 

<16> yj-BJ-^T^, #7l nfl^Al7l7) ^ *fl ^ ^.g- 

^A]^ #7^ £^ ^ 5^. 

^1#^T A o V 7l EjAgf ^_g_ til-o. ^ofl^ ^f^Z} ^ o|cf. 

<18> tiV-g. *nu^ o}.^ 10 . 350 Torr o) ^ fl> >£ 7l 250-550 °C^1 ^ 

^HH ^]Al7l^ «>^^Cf. 
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<19> «>^*|*Mlfe, #7) ^i^l i4o]H5]-olc ^ SiH 4 7>i« °l-g-*H 

#7l SBfl^ofl ^^}o] A)^*^ #A] 71 ^ WF 6 7>>i# ol-g-^o^ ^-71 ^7>S] Aj 

el ^el^-s}- #7l WF 6 7}if tiV^-A] ^O.^ ^A,^-g- ^Til; ^ 

#7l #e}-^> ^el^^O.^ #7l ^olE^olc^^- tg^A]^ 

*r #31* ^ 5U4. 

<20> 4^^*1-711^, Aj-7] c^*}*] ej^f^g- ^i(N 2 ) 7>i #5^1- *\?!M^°-S-M] Aj- 7 j 

<2i> yV^-^l^Tll^, ^7] SiH 4 7}^<4 41-71 wf 6 7 }A f z}-z}- 5-200 SCCM^I 

<22> 4^2] Tim, #71 M-olH5l-ol£L## 3~100A^ # ^#^& ^ ^cf. 



°1*>, ^<fl ^t}" te*H i*}^ ^2: «o V ^* £^^T tis}oj A^ 

*>7lS. *>Cf. ^EflSl ^32f ^ ^ ^ ^ ^-g-^1 -^-^1^ ^ -?-Jl« 

£ 3-8- ^i, avs^l 7l#(io) #°fl #5KM- ^ ^^^-(ii)# -^1 

(10)^ «^<3^ ^^*>7l #71 tiV£^ 7]%(10)$ ^^^H ^^2}-^ 

— f-fr D lel 3^*H ^*>cf. , *>*HzJ- °l-§-*H -H ^V«l^l 

D H1 ^#(12)* ^^^1-71 ^*fl #71 HVJE^I 7l^r(10)^ -SbM Jf£- Aj-oj ^<gn|(ll)^- Al ^ 
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Al^o_5L*| #7l <&E*H 71^(10)^ agj a) °r^)# ic^^t}. olo^, # 7 ) oV£^ 

71^(10)^ ^BM*(12)S] tfl«-ofl ^£ A>^n1. (£A ] o>^)^. ^TlAl^Cf. 

<26> E 4 vfl^] JE. 7^- ^-S^, tf-g- ( ^7># 3#(Atomic Layer Deposition: ALD) 

^ 3tr ^^(£^1 o>^), <^1# ^ h^^] ^-^-g- «]--§- *flt>HH €7f# 3# 

°1^-^V°^ #7l #S.*ll 7l^r(10)oll #^ ^#°J ^€ i4c»lSH]-ol = (WN)#(21)^- 3 
#^4. °H, #7l 10-350 Torr^l ^4 250-550 M S^-i- -frAH^^ 

<27> OH- ^ D) oJ^-^ ( £ 4°11 ti><4 ^-0], # 7 J ^ ^ 6fl # 7 1 

71^(10)* #SJ-tr cf^g- *}-§- 7>>i9J SiH 4 7>^i» 5-100 SCCM(standard cubic centimeter)^ 
°J«Kll)3 #ofl ^7>«i -ie)s(si) #(21)^- ^#^1^14. 

<28> <*|7H ( # 7 1 SiH 4 7>^# £ 5<*IM WF 6 7>^Cf ^7-1 ^9j*Rr #7l WF 6 

7>i<Hl sltr ^*(12)S1 Ajei^ s ^oi ^aj-o. « 0 V7]Al^^7l fl^-oitj.. 

<29> £ 51- ^1« ^ 7}>i<y ^(Ar) 7>^ SE^b <£^-(Ar) 7>^sf 

^i(H 2 ) 7>^ ^ 7}if s]^ (purging) 7}il^ #71 tiV-g- ^<£^*-3.^ 
#71 tiV-l- ^ iflofl U-o>ol^ ujtiV-g- SiH 4 7>i» #7l #-g- ^3.^ ^^l tifl 7l X\ £ . 
^ 5 d 4^-, #71 ^»loi tflw.cfl tiV-g. 7 >i<y WF 6 7>^-& 5-200 SCCM^l -fr^S. -fr^l?! 

*=h ^r^M , #71 WF 6 7}±7} #71 #(31)^1 #51^- ^7>^ ti>-§-*KELS ^ 

€(W) #(33)ol *§^€4-. °M, ^ SiF 4 7^014. 
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<30> £ 6# %^*>^, o]^ ( ofl-i- ^o] ^$k A 3 7}ioJ <£^-(Ar) 7}^ 5E^ <£^-(Ar) 7}i<4 

^(H 2 ) ^ 7fif #7l tiV-g- ^3 -^-^Al^ o.^ # 7 ] «V 

-§- tflofl ^Fff-<5l--^ SiF 4 7>>il- #71 av-g- ^tHs^-Ei <£#is} Bfl7lAl?ltf. 

<31> ZL2i tf-g-, ^^^4 ^4l(N 2 )2l ^Al?l7} $W 5. 5^1 ^31^(33)^ S.E). 

#(35)°1 $>8^th 

<32> tb^, ^71 Ej^^l i4olH5l-olc^(37)^ 3^ nflofl tiV-g- ^-o^l Sfl ^4i(H 2 ) 

7fi4 ^(Ar) 7}i# ^7}S. #71 ajr-g- ***HS -frSHs^fe 33*1 «HM*M=h 
<33> £ 7^: %2iis}T&, 7||^H, ^"71 EjA^i M-o]Hel-ol = #(35)# €*Rr * ¥^1 , 

M 3-100A51 %s$f>}7) #m #71 ^7># ^ ^7H^, s. 

£Al^ h>21- ^-ol ( #71 q.olH2l-ol^(35)* 4^r#, ^1* 3^SLS. *\^H>\ 

71 31*11 #7) ^7># ^ 331 ^ ^Altbcf. ^f^AS M-^lB^ol 

= #(37)Sl <|#ol ^^cf. o]ufl ( #71 ^-i»-fr(12)°lH°] #7] i4o1hsH = ^(37)^ 

^ ^^\7\ #*} ^-^oil ##*1 7fl^^cf. 

<34> ^ ( ^ a. 3go}# # 7 ] q.olEe|.ol^(37)ol 3^0^ tg^fl u}ol 

^71 ^7>^ *}^fj-^ *HH4. 

*1 D fl^^>7l 31*11 #71 Ej^^i u}olH2l-ol = ^(37) #«H1 ^^^l#(39)-gr I-*! 300-500 A 

21 ¥^^r -¥-^15. ^#Al^cf. olnfl, #7l Ej^^i q-o]Bel-ol = ^(37)^- #7l ^31#(39)£1 
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^-8: *}uf<^ ^*H, ^l* *^ ^€ ^r-g- ^»H>M °J^1^ ^X|*Kr 

<36> o^, <^1# 5(-«J- 7)7$ ^n>(CMP) ^^oiq- o]l^wB( etch back ) ^ -g- ol-g-^ -tf 

#5^] ^7}^ sun -g.^ ^^-Ai^lJi M- 0 >7> *K51*ll *r 5£^-. 

M"^ ^HfV ^i<ffl ^§-g- ^t^H aJ^A]^ ^ ^ #^S}-^r #^ ^ ^ 

<39> ^ 7l§O.S ^^^^^M-, ^* ^^cfl ulo>i 

ofls ^<a*>7fl ^7> A>^*V 

°l-§-^H *L£*H 71^ ^7>#^ tg^- o. Aj^A]?lJl A o V 7 ] ^ 
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^Al^H €*Rr ¥^1^ ■fj^ ufole^-ojc^ ^-rt ^ifAiAi ^^Aj^lcf. ol^ ( a o v 7 ] 

oiBe}°l-Ei#4 ^-71 e^^i^o. ^.g. «_>-§- ^iH4M ^l^s. 

<42> el^, ^ £ Tg2|. Aj-^ ^igofl 7l -^ xfl^ofl ^ 

2] tJHu^l ^ igifl iflc^ Cfo^V 7>^^ £-o)djj -f-^Vo} *m 

-§- 71-^1 7H7ll^ 7>^*V A>^oll^. 
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1] 

#31; 

S. 71^ #3l« if^Hr 53* #51*11 . 

[^T 1 * 2] 

* ^*l*Hr #31* Cl i^*Rr S-^O-S *>fe #JE*fl ^1S . 

3] 



20-14 



4 ' ' 

TO20020080015 %^ 2003/10/17 

4] 

5] 

4 5^1, ^"7} *>-g- 10 . 350 Torr ^ tt^ofl^ -OxlA]7l^ 3^ 

^.£-5. S}^- t?V£^l ^7fo] xflS ^ . 

6] 

4 ^Hl Sd^i, iV-g- ^^5] ^£1- 250-550 *£$]o]}*\ 7)^ S- 

7] 

1 ^1 5fl°H, ^7l M-olEs^-ol^-a- ^^A]7l^ 

SiH 4 7>^# o]-g-*>a} ^-7] 2^fo|| ^^7>2] ^^171^ #711; 

WF 6 7>^# °l-g-*H -#7] ^^2) ^3^4 ^-71 WF 6 7fi» ti}-g-Al^j ^^1- 
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8] 

*H 7 %H1 Si<H^, QQAQ H^(N 2 ) 7>^ tefa^ 



[^t 1 * 9] 

*H 7 %L<H^i , #71 SiH 4 7>i# 5-200 SCXM <>l-§-SRr 3} 

^ aV£.^ll ^7>5] ^2: ^ . 



[*J^*o> 10] 

*fl 7 "%H1 #7l WF 6 7>i» 5-200 SCCM^l oj-g.^ ^ 

^ alls tij-^. 

[^^J- 11] 

*D 1 %H1 5a°H, #71 q-ciHel-oic^ 3 ~iooA£l # ^*Rr ^ 



20-16 



10020080015 



#3 2003/10/17 




IS. 2] 
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[51 5] 
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